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responsible the fact that army hygiene is a very important
section of army life ?

Our friends the French are a wise and practical people-
the French Army has such a distinction. I understand it
has been cheapened ; but I maintain the principle is sound,
and the recipients of any such honour should not be limited
to the Medical Service, but should be chosen wherever an
officer or man has shown conspicuous zeal and energy in
furthering sanitary measures. There are many other
questions of pay and rank, and, I may add, as far as

sanitary sections are concerned, of mobility, but into these
I may not enter.

I would only say that if ever the above suggestion-which
I advance with considerable diffidence, and only because I
am certain it is on right lines-if ever, I say, it bears fruit,
then I hope the ribbon chosen for the decoration will bear the
same colours as the flag of which I spoke-the white of
purity, the blue of hope.
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IN THE LANCET for May 30th, 1914, each of us published
a paper on the introduction of salvarsanised serum into the
cerebro-spinal fluid. These papers were based on three cases
of general paralysis of the insane in which salvarsanised
serum was introduced into the lateral ventricle. The first
case was that of a musician : a violin player who had lost the
power of using his instrument and the memory of 400 tunes
which he was accustomed to play. This first case is still
alive and apparently cured. He has returned to his pro-
fession of violin playing in a London orchestra, though he is
not quite so expert with his instrument as before the onset
of the disease. This could not be otherwise since brain cells
once destroyed cannot be replaced. It would appear, there-
fore, that there are grounds for holding that the treatment
adopted in this case did arrest the disease and did restore
this patient to such a state as now enables him to earn
a living. The serum was introduced on two separate
occasions (at short intervals) into the lateral ventricle.
The first occasion was on March 25th, 1914, so that five years
have elapsed since the treatment was carried out. No bad
effects have so far followed the operation. The operation
as an operation appears to be free from danger.

The 9 mnment.
It is known that Treponema palZid1lm is very sensitive to

the antibodies in the blood and to remedies which probably
have a direct action on it. The object, then, to aim at is
to introduce salvarsanised serum into the cranial cavity in
such a way as will admit of the serum coming into contact,
by the shortest route, with the brain cells which are in
danger of destruction by the syphilitic virus.

There is a general belief that, while antisyphilitic
remedies are useful in interstitial syphilis, they are quite
ineffective in the lesions of parenchymatous syphilis (i.e., in
general paralysis and in tabes dorsalis), in which the
parasite would appear to be located between the individual
neurons. There is good evidence that the injection of
salvarsanised serum into the subarachnoid space of the

spinal theca has been followed by improvement in certain
early cases of tabes. It may be regarded as certain that the
injection of the serum into the spinal theca in general
paralysis of the insane is less efficacious than in the early
stages of tabes. Is it not fair to hope that benefit would
follow the introduction of salvarsanised serum into the sub-
arachnoid spaces of the brain in early cases of general
paralysis ? The essential points are (1) that the serum
should circulate in the peri-neuronic spaces of the brain
where the spirochastes reside, and (2) that more salvarsanised

serum can be inveigled into these spaces by the intra-
ventricular method than by any other.

Pathology.
As regards the pathology of general paralysis of the

insane, it would appear that at the commencement of the

secondary stage of syphilis the spirochaetes are conveyed by
the blood-stream all over the body. Some may gain access
to the brain, where they may remain dormant for years.
Should they become active the process of general paralysis
of the insane is set on foot, and it is at this early stage that
treatment should be begun.

Diagnosis.
Unfortunately, cases of general paralysis are rarely

diagnosed before the cerebral cortex has undergone
extensive disorganisation, so that even if we succeed in

arresting the disease at this stage some mental defect is
inevitably left. We want to be able to diagnose the disease
at the very beginning-in the pre-clinical stage. It is here
that the investigation of the cerebro-spinal fluid affords
valuable help. In this connexion the following facts are
worthy of note. -

So long as the central nervous system is not infected by
the spirochoete, giving rise to interstitial or parenchymatous
syphilis, the cerebro-spinal fluid gives a negative Wassermann
reaction, owing to the fact that the capillaries of the central
nervous system (those of the choroid plexus among others)
are impermeable to the Wassermann substance.

It is quite common to get a positive blood reaction and a
negative cerebro-spinal fluid reaction.
A positive reaction of the cerebro-spinal fluid is thus proof

positive that the central nervous system is infected with the
spirochsete.
When the cerebro-spinal fluid gives a positive reaction the

blood generally does so too. This is as we should expect,
seeing that the fluid drains off into the general blood-
stream.
In rare cases, however, the blood reaction is negative when

that of the fluid is positive.
In general paralysis both the fluid and the blood give a

positive reaction in practically every case.
If we find the blood negative the chances are nearly 100

to 1 that we have not to deal with a case of general paralysis,
but if there is any doubt the fluid should be examined,
since in very rare cases of general paralysis the fluid may
give a positive reaction, while that of the blood is negative.
In the case of interstitial syphilis of the nervous system

we may hope to render a positive reaction of the fluid
negative by administering mercury and the salvarsan
group of remedies through the blood.
In the case of parenchymatous syphilis of the central

neurons this is much more difficult; with general paralysis
it is impossible.
By introducing salvarsanised serum into the spinal sub-

arachnoid space a positive reaction of the fluid can be
rendered negative in the case of tabes dorsalis.
By introducing the serum into the cerebral ventricles we

may hope for a similar result in general paralysis.
Examination of the blood.-The only way to detect

parenchymatous syphilis in its earliest phases is by periodic
examination of the blood and fluid. The blood of a syphilised
person should be examined yearly. Supposing it to be

positive, salvarsan should be given intravenously. If the
blood reaction remains positive after rigorous treatment
by salvarsan and mercury the cerebro-spinal fluid should be
tested. If the fluid is found to be positive, early parenchy-
matous syphilis may be suspected and treatment be pushed
by injecting salvarsanised serum into the spinal theca. If
after this treatment the fluid remains positive, then the

possibility must be seriously considered of the development
of general paralysis, and the nervous system must be sub-
jected to a searching examination for clinical evidence of this
disease.

In all the great emergencies of surgery early diagnosis
alone can lead to early and successful operation. Appendic-
itis is a good example, but no emergency can be more urgent
than that which has for its object the saving of the life
of nerve cells, above all those of the cerebral cortex.
The method proposed can only be fully effective in the
very earliest stage of disease before extensive damage has
been done to them. We repeat that the pre-clinical
stage of syphilitic brain disease is the ideal time; indeed,
one might say it is the only time for the commencement of
curative treatment. Clinical experience offers many examples
of the course of the stream of the cerebro-spinal fluid. For

example, in fulminating subarachnoid meningitis, spreading
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from infection of the base upwards over the cortex, the pus
fills up the sulci between the convolutions and soaks into the

grey matter of the cortex along the sheaths of the pial
vessels. This is exactly the course which it is desired that i
salvarsanised serum should take when mingled with the
cerebro-spinal fluid. In this way the serum must inevitably
reach the peri-neuronic spaces of the cortex, especially in
the neighbourhood of the Sylvian and Rolandic rivuldts.
Thus it appears clear to us that the serum introduced into
the ventricles does reach the anchorage of the spirochaste.

Optic Nerve Atrophy in Tabes.
We suggest that the same method might be employed to

arrest tabetic nerve atrophy. The optic nerve has a sheath
derived from the dura mater, another derived from the
arachnoid, and another from the pia. The space underneath
each of these sheaths can be separately injected, as was
shown and figured by Key and Retzius. The injection
beneath the arachnoid sheath passes into the substance of
the optic nerve, and if made into the subpial space passes
into the optic nerve and extends as far as the papilla, and
this, it is suggested, should be the path which the curative
serum should voyage so as to save the essential elements of
the papilla and retina from destruction. Whether the
injection should be made into the lateral ventricle or

through the outer angle of the sphenoidal fissure into the
subarachnoid space at the base of the brain remains to be
determined.
The demobilisation of the British Army and the probable

increase of syphilis in this country make it highly desirable
that any means which may have a remedial influence on

syphilitic infections of the rervous system should receive
careful study.

MALARIA AND TRENCH FEVER.

BY GORDON WARD, M.D. LOND.,
MAJOR, R.A..M.C. (S.R.)

THE close resemblance between these two diseases does
not seem to be generally appreciated. It is proposed to
compare them under headings from predisposing causes to
termination. [Owing to lack of space observations on pre-
disposing causes, parasites of the diseases, and insect hosts
are omitted.] ] As to the development of the parasites in
man, the similarity of the two processes in man can only
be inferred from the similarity of their effects. In both
diseases the onset usually seems abrupt, but indefinite

prodromal symptoms are almost certain in each case.
The Acute Attack.

In malaria this is ushered in with a rigor, in trench fever
a rigor is uncommon, but it does occur. Also, when malaria
is "toned down" by continual administration of quinine
rigor is unusual, although pyrexia and all the other symptoms
may be present. A hot stage and sweating are not

uncommon iri trench fever. Headache, nausea, and pain
are common to the acute attacks of each disease. Enlarge-
ment of the spleen, usual in both, is perhaps more obvious
in malaria.

In malaria we assume, -undoubtedly wrongly, that the

symptoms of the relapse are due to the sudden multiplica-
tion of parasites in the peripheral blood. When patients are
under the influence of quinine they very often continue to
have undoubted relapses, but the parasite is very seldom
found in the peripheral blood. Sporulation may b3 pro-
ceeding only in the internal organs-and it is also

possible that the relapses of trench fever are due to the
sporulation of its parasite in the same places. Moreover,
these minor relapses of malaria in patients taking quinine
are not affected by increasing the dose of quinine. Thus the
failure of quinine to affect the trench fever parasite is less
surprising and the similarity of the two diseases more
apparent in this particular than would have been thought.
If we assume that quinine merely makes it impossible for
the parasite to reach the peripheral circulation we have a
complete explanation of the course taken by malaria in
persons under the influence of quinine and of the relatively
small part played by ansemia in such persons. It is pre-
cisely these persons who most resemble cases of trench fever,
in which also anaemia is a small factor. It may be noted
that in both diseases extreme pallor is much more common

than extreme anasmia, and as will presently be shown there
are other similarities in the vaso-motor symptoms of the two
diseases.
The acute attack of malaria is usually considered to

consist of a single rise of temperature, while in trench fever
we find daily rises for three or more days. But Chart 1

CHART 1.

From a case of malaria taking 10 gr. of quinine daily during the
period shown. Plas1ltodi1tm vivax found. Showing tendency to
grouped rigors at several days’ interval.

CHART 2.

From a case of malaria taking quinine throughout the period of
observation. Plasmodium vivax found. Showing three five day
intervals and one fifteen day interval.

shows that even malaria

(under the influence of
quinine in this case) has
a tendency to groups of
rises of temperature.
Charts 2 and 3 are

suggestive of the same
grouping and are very From a case of trench fever developing
similar to many trench while patient was in hospital for

fever oharts. diarrhcea. For comparison with Chart 2.

In trench fever the unknown parasite seems to be in the
blood stream, and it is possible that it could be confined
to the internal organs by the use of quinine.

Bltin Pains and Other Pains.

If the pains of malaria and trench fever be analysed it
will be found that certain of them, and in particular those
felt in the legs and back, are dependent on cutaneous hyper-
algesia which can be detected by the flinch following a

slight pin-prick. The hyperalgesia covers definite areas

corresponding to the distribution of nerves from particular
segments of the spine. For these two diseases the hyper-
algesic areas, and therefore the spinal segments in con-
nexion with them, are the same. In neither case is it known
what causal condition stands further back than the spinal
segments, but there is a strong presumption that it is a
disorder of viscera connected with the same segments-the
whole phenomenon being comparable to any simple reflex.
This aspect of the problem has recently been worked at by
Carmalt Jones,’ who dealt chiefly with trench fever, and
the writer has not only seen some of his cases, but has since
verified his findings in many cases of malaria and a certain
number of trench fever.
The writer is not prepared without further evidence to

accept any absolute diagnostic criterion based on hyper-
algesias, but as showing the affinity of the two diseases
these researches of Carmalt Jones are of undoubted import-
ance. All three areas (C. 8 and D. 1, D. 7, and L. 1 to 5) are
usually found in any individual case. The second area is
associated in the writer’s experience with two or more lower
dorsal segments. They are much better set forth in the
article referred to.
Of the three groups the first seldom gives rise to clinical

symptoms other than pain across the shoulders, and this is
more frequent in trench fever; indeed, all the pains are
more frequent or more severe in trench fever, although
occasionally the maximum of severity is met with in
malaria. The second group accounts for a good deal of the
pain in the side, usually considered due to the spleen,
perhaps quite rightly, although the mechanism is not usually
recognised. The third group accounts for the pain in the
small of the back and for the shin pains. All these matters
anyone may test and verify for himself. It is probable that
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